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vi7-fe — ^ (Pseudomonas jessenii) =Sr^lf ^ iiTS*"^*^ <5»o 

itz{±!^i>)^J?ii^:«^i:L-C. 15!lx.ldr> v ^- X • f-n ij T YN2^(Pse 
udomonas cichorii YN2 ;FERM BP-7375). v a. - K^-fX • ^ =r 'J T ^ H4_5 
:j*(Pseudomonas cichorii H45 : FERM BP-7374). ~>^-V^i-^ ' 'y^^y-^- 
^ P 161=^ (Pseudomonas jessenii P16i; FERM BP-7376)> v^-K*^J • 
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V^Vi^ C.I.^^W^' b^^^-2s C.I.Tv-y K-^;V-9. C.I.T-^^ 

Vy;w 15. C.I.^-vv^^;i^-3. C.I.^-v-.^:/;v-5 C 

-NCG. ^'-h7>:^>'v-*. mnn^. 

(Dm^mm-tLri.±. C.I. tf^^ > M^-y K l . 2> 3. 4. 5. 6. 7. 8. 9. 10 
11 12 13 14 15: 16. 17. 18. 19. 21. 22. 23. 30. 31. 32. 37. 38. 39. 40. 41 

; : ; O: r. 52: 53. 54. 55. 57. 58. aO. 63. 64. 68. 8I 83 37 88 89 90 
112 lU. 122. 123. 163. 202. 206. 207. 209. C .1. ^ if ^ > ^ y h 19. 

C.I.^^y M--y Kl. 2. 10. 13. 15. 23. 29. 35 ^7i«Wbtt;&o 

4 25 2^30. 49. 81. 82. 83. 84. 100. 109. 121. <^ -^'V 

I V}V^>hyUtUyV8. 13. 14. 21. 27. C .l.r ^ t Y I^JO 

7. 29. 32. 34. 35, 36. 37. 38. 39. 40, C .!.-<- y i^ ^ ^ M> 3^ 7. 10 
. 14. 15. 21. 25. 26. 27. 28 #<^m*14^W#ir n^o 

o 

>{x.x2'-m^^mMh\.x\t. c.I.t•^^>^'^^°-l^ 2. 3. 4. 5. e. 7 

. 10. 11. 12. 13. 14. 15. 16. 17. 23. 65. 73. 83. C.I./^'•v > < 1 ^ 3. 20 
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^- V : 36/ 



10 18 61 _ 
[0187] 

1 0 1 8 8 1 

^ ,^^yy-i^j^^ mn*.mzn\^X^ 0.1-60Kl:TOt L<{i O.5~20Kfifl5®K<^ 
[0 18 91 

[0 19 01 . 
[0 19 11 

•y^;^^. ^^-vi^i/^^-y--. .-K-;i/5;v^orl^lftwJ: I9^i»-?I^L-C3{i»«b. *D^n 
10 19 21 
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: 37/ 



L Jv^-e±IB^-^- 1; n K n V T ;w ^ ^ - > ^ #^4 ^ t < 3 n ^ ^ ;u V ^ ^O^^ 
[0 19 41 

10 19 51 

li^'f mfbiis. m<i:T;v5-'>^> m^br^/N'^vh. -^^^^m^^h 

[0 19 61 
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^-v: 38/ 



10 19 8] 

^i/^(im^btfT-f^^$tt-&¥i^S# 20-300;. m<7)^?-«r. 
10 19 91 

-*JcJ^t5?SfcL-c«. /^M>'^^-=^St m^M^r^UL 20~200»^. 

$L<1±. m^Am:.ti\^-^ 40~150®»^i:-r^-t7&«SF^ tv^o 

-r^s-f :-^-7^-<^(BW®i).:R^>*PC-980i ^^•-v^^^='>tr^-^-(NEC®)^ 

_hfEm»7}c^m00-150ml4.lc. ^ I^T^Sf ^^^JELVf ^o^'r^'.^nJ? 

10 2 0 2] 

ffiiEil* 2003-3098549 
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^-i^': 39/ 



46*Pgii U-C*^m5Oj±*;(»^'2450Pa(250mm Aq) '-^^V^^^^^^J^f^^^.^^^ 

m» ( A* c /g) = c X V / ( w 1 - w 2 ) 

htid-i^^^ 3.000-15. 000O|gHtc*>*J:^li-r^^i:«* ^l ^^l"^^^,^?*^ 



Imimim^^. i^^^mmu Bs«mxi*A-8oi. 802 sos 804 805. soe s j * 

w/Mn)7&^ 2-100 OiEffl|^lC*,^yN''r>^-W=S:1£«-r^-i:^^ft?^tv^o 
[0 2 0 51 



t^^c^^. ^.J%t. sjgiS^ lo-c/min. s«o~20ox:(^^a-c#ia$^^ct§ 

H^P.|J5e$^^^ DSC ffi«a=S:fflv^S t J: v^o 
10 2 0 61 
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/^-v: 40/ 



[0 2 0 71 



a 



[0 2 0 8] 

>xiz. mmmwitmm^mfx^^^m^-^izmm^zmmir^o ^^i^. ^JiiJ^Sli 
:^^mK:^^^-^msi<^mmrm<D-^x'ii$>'h i^'^<^^ ^^^^^^ z.ixhmmm(r>^m 

o tfz^ r%j ktmzm^Ltzi>j.mm&&mx^i>o 

10 2 0 91 

^MXe ^ ^ iiit:^^* ^ J-JIT iC^-r A- 1 ~ A- 5 ) o 

[0 2 101 

mmmA-1) 

mmLtzo m-iM9^mmomuz. >(M«)5.ogi: 5-7^^^j:p:m 

8912gi:=S:v#»t. 2000ml#® t o 7 7 n IcXtLt. - h I— "/i:: i 0 U/Co 

fil5<^*niiMmiaaf^. ^ia$-e?fe-4PL. 5-(4-if-;v7:i.-;w)W:^mo.2043g*tni;c 

[ 0 1 1 1 

at. sot:. 8^Mfc9^^t-C. W^^«T&*i^«tyt:o ^K^5-(4-tf-Jl;;-7^ 
Lfzo 

^^miMSrW*m. 25X:'e72^KW-r^ - i: t^i ^ > «^ 

^^-i.zii*)mmLfz^k. ^ji-s^y-)i^xitWLmitLtzu^^mii(>. ^E^^^t-c. ba^j 

lli|3l$n/^^^"V-7-lCOV^T, -e-<7)«at*^«:. iH-NMR(FT-NMR:Bruker D 
P X400 : ' K^mm^m-.mUKz : m^mm:' H ; mmmm-.C DCU; reference: 
it^^tTvUa-XTMS/CDCb ',m^Um:Mi^)^zX^X^'D-fzt:L^s T5B^(22): 
[0 2 141 
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^-v: 41/ 



[it2 21 



O 



-O — (j^H— CHj-C- 
CHo 



-O — (jJH— CHj-C 



B 



(22) 



GPC)lcJ:0ffliJSU7^^(mv- HLC-8220 GPC; i^^Ar^V- TSK-GEL S 
uperHM-H ; • nn*;vA ; *-'J V >'m^)o 

^ 1 fz ^ ±M<Dj:mx'n h fx.fzmmMm.^ ( c d w) , u^^i-^tz ^ - o^j^M 

Oic¥J^^^:t(Mn). mfi¥:i*;53-?-»(Mw), ^O^T-g^^-^CMw/Mn) =Sr#^i:t:^ 1 

[0 2 17] 
mil 







CDW 
(mg/L) 


PDW 
(mg/L) 


P/C 

% 


Mn 


Mw 


Mw/Mn 


1205 


600 


49.8 


5.9 


12.1 


2.1 



P/C :m<*^^^^M/^ V ; 

Mw/Mn-.-j^-T-ft^S-^ 
<m^l:RKr4rJ:S5^#i^:^;V7K^'>PHA^^(l)> 

M«#H^T. lOOml 7 ^ X rr IcmiS^iill^ 1 "^'^t ^XT^: 3 - »^ > n '^Va , 

923g. -;;i^nD^5^>10.0ml*A:lt-C. m#LfCo 7 7 ;^ 3 ^yKf^l^ottT. J^^* 
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^-v : 42/ 



4^^/.''U-<0«^t^^{±. ^H-NMRCFT-NMR-.BrxJer DPf^^^^'^JS 

55^^M(F T ?R);.^^ h;KNicoletAVATAR360 F T-IR) J: 
o^T^^l 1693cm- iCif^ctC*;V*'>'mtcft5fti-^ W*^^^\-JL^1\^ 

-.i^^-9->«(Aldrich)0.5ml^inx.-r. Miai?30^P.m#Lf^o ^^^'f^^^^f ^^f,,^ 
•T-=SrlBlJlXtyio i^a^i!^-r'2,-i:-ePHA^32mg#f^o 
iifcl4Uife*fflv.-CNMR^^«rtfof.^*J:«). t#*b^i/^P H A(iTlB^(23) 

10 2 2 21 
U\:2 31 

C D 



r H 11 n r H ^ 2 || i 

-{-o-c-c-^4-ro-?-^"M 





COOH (^'^^ 

j,^^^^., 1.^^ ^^it^(^;v%)C:D=17:83-r-#Ptt-Cv>;S..i.-^;iiKn^vT;v* 

4I^S^rt , i- 3 > . . n V > ^ . - (G P C ; mv - H L C-8220 

*?I-^v- TSK-GEL Super HM-H. M ; ^ n n A. * U V ^ 
kin^t'oiFflfiuL -eoM^. ic¥:^^^-SMn=29600. *4¥i^^»Mw =62800 

Tab o yi:© 

jJ[±.o|m^ii*>^^--;i'T-yy-r'5>c:tt-j:«350g<7>PHA=S:^#. Cl^L'SrPHACA- 

[0 2 2 51 
(^M^A-2) 
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^-i^ : 43/ 



1/L =^|fff2M 9 i^mOOOmUzmmL. 2000m l#mm-7 7 ;^ n '^^^^T ~n L ^.Z- 

mii^x. box:. 38^w^^L/.o.^«m. ^mm^m^x. ^'^ff^'-^i^^^^^^^.^ 

I 0 2 2 7 1 

r .-^v-HT C-8220 ;mv- TSK-GEL SuperHM-H. . iJ' ^ n 

[0 2 2 8] 

r # tt^i P H A <7)1t>* ^ ^ * ^ 

^.htLT™b^^(24)tc^^3-^Kn^^.^5-(^x^;vj^^^ 
a.:z.y 3-ii Kn:¥->-a,-(4-lf^;V7x-;v)W:f:BI^-^)' > =S:-&tP'i^U \L\xi^y 

[0 2 2 91 
lfi:2 4] 



3i::^i-o -?-<^^^. ^y-^-j. 



CK 




B 




(24) 

. -5-<7>'(lfc(^m^4-~12oEM3-Vi Kn^->T;v:^; ^m)10mol%-C*S v- t ^«iSc ur^ 



[0 2 3 01 

<m'fbRJE&t- J: ^^mmiJ V P H A-^^C 2 )> 
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44/ 



Jr^4lk^PHA<^)«^*#a-rS^^i«>^ iH-NMR(FT-NMR:Bruker DP- 

[0 2 3 2] 
Hb2 5] 




B 




COOH (25) 

'7-i:mU\^fzo ^JE^*S^i-*-i:t-PHA«r31mg#/3o 
(0 2 3 51 

Ife WJ A- 2 (7):^^t?# P H A =Sr P H A ( A- 2 ) L /Co 
[0 2 3 61 
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^-i^ : 45/ 



(*WJA-3) 
[0 2 3 7] 

i?on.i.;vi^^J!jnx.. 35X:-ei6^ra#-t ^ - <t > 

[0 2 3 8] 

Ii]l|X$tl-7'c*°'>|-7-t^ov^T. iH-NMR(FT-NMR:Bruker D 

P X400 ;'n^mmm.^-AOOMHz ; SIJ^W:'H ; ^mmm-.CDCU ; reference: 
If^UMATMS/CDCb ;SiJ^zajK:^ia)liJ:oT^{fofci:C^>. TfB^(26): 
[0 2 3 91 
m2 6] 



G 



+0- 





1 

jCHja 
CH, 



?"= 

CH 
II 

CH 

I 

jCHjb 
CH, 



a=1-10 



b=3.5 



(26) 



i-jxr^-y ^;tJt^(*>'^%)E:F:G=40:58:2-e^^LTv^'&'K'; li Kn^->T;v 
10 2 4 01 

GPOl-J: ^;iPJj5eL/c(mv- HLC-8220 Q T> C \ iJ ^ ^'.^^ - TSK-GELSup 
erHM-H ; ^ii: n n ; ;^ V > 3^1?) o 
10 2 4 11 

^2 1::. ±|E(OXe-r-#ibn/cm#^^m:S(CDW)> I5IJ|X$^^^^:i^ U 
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^-v^ : 46/ 



^^^:^^T»(Mn). «fi¥^^S(Mw). ^O^^S^:^(Mw/Mn) «r#^i c ^i>-r 

° [0 2 4 21 
[^2] 







CDW 
(mg/L) 


PDW 

(mg/L) 


P/C 

(%) 


Mn 

(x10*) 


Mw 
(xlO'*) 


Mw/Mn 


930 


330 


35.5 


4.4 


12.4 


2.8 



miBi^^PM 3 1?# <b tL/c 'J b K n ^ T ;v y ^ - > {± . •^<7) l^^U ffl U fv-o 




let AVATAR360 F T- I R) i 0 55-^^=^firc. /Co ^O^^. 1693cm- M^fr/^l^* 

3 - b K o ^ V- a, - ( 4 - :^ '-K^ V 7 ^ - ;v) W:^^^^ > * ^ t ^^Jim Lf.o 

fp T-NMR-Bruker D P X400 ; ' H*«!»^«:400MHz ; SUfeW:^ H ; ^ffliM: 
CDC13 ;reference:^^1^-^'JMXTMS/CDCl3 ;«ia«:Mia)HJ:oT4Tof^ 

h^^^ TIB^(27): 
[0 2 4 5] 
m2 71 



H 



I 





jCHjc 



CH., 
I - 

CH 
II 

CH 

i 

CHjd 



\ 

CH, 

COOH c=1-10 ^3.5 (27) 

hS:. ^^it^(*;w%)H:I: J =38:58: 4 -e^^LTV^^&'K'Jt: Kd^vt;u 

IBSEJif 2003-3098549 



e^m 2003-356982 



^-z^ : 47/ 



f fx Jy- TSK-GEL Super HM-H. M; ^'nn*;^^. ^^^^^^^^^ 

i l^^i!^^ ^ ^ ^ - ;^ T y T'-r ^ i 1 J: » 50gO P H A ^ ^^'Sr P H A ( A- 

3)i: Ufco 
[0 2 4 81 

<^«l^ia4:^«e:^;WPHAO^'^^(4)> - n.^rfc:^160 2 

04gi:D-7^-;i'«mi.068gfc=^*nx.. BOOOml^mt-J^^^^nUA^Xc. ^ h 

ML SO-C 8^K^i:o^«t-C. m^^^iet'&^^tSit^- ^®<^5-(4-l^--;V7^ 

-^-^om^t^^*. iH-NMR(FT-NMR:Bruker D 
P X400 ; ^ H*Ri^tS£^:400MHz ; m^mm:^ H ; C D C la ; r^erence: ^ ^ 

(0 2 5 21 
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^-v: 48/ 



Hb2 81 
E 



-f-o-o-c- 



G 






^CH2)a 



CH 

II 

CH 
I 

^CHjb 
CH, 



a=1-10 



b=3.5 



(26) 



-r^^y V^. ^;tJt^(^^v%)E:F:G=14:83:3-e^*b-Cv>S*Ui:bn^^T;v 
10 2 5 31 

GFi)\lx^m^LMMv- HLC-8220 GPC;*^A:mv- TSK-GELSup 
erHM-H ; ^5^ n n A ; ■^^^) 7.^vy^m)o 

[0 2 5 51 
1^31 



0.'1» V 

CDW 
(mg/L) 


PDW 

(mg/L) 


P/C 

(%) 


Mn 

(x10^) 


Mw 
('^lO*) 


Mw/Mn 


1000 


510 


51.0 


4.9 


12.5 


2.6 



f 0 2 5 6 1 

I. K D ^ V T ^ ^- > 1400mg=&500ml#^:^ 7 v JJ'. nit>nj]nx.. v'^J^ n n ^ 




^f^. MHE^it-f C i: -C*° -7 - =Sr 1410mg#7to 
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V : 49/ 



let AVATAR360 F T-l X ^ ^mt:n-ofZo ^<D^^. 1693cm- Mcif^tc* 

fp T-NMR : Bruker D P X400 ; ^ H*^Jgt&^:400MHz J i^JJ:^ H ; 
C D C l3 ; reference: ^ ^ 7 U ^XTM S/C D C h ; ilJ^zaK:m?iL) J: o Ttro/L 
t:i^. Tia^(27): 
[0 2 5 81 



Ut2 91 






H 


I 




H "2 II 1 


r - 11 


}f 0 c c 


1— c-c— M 

CH. 
CH„ 


-f 0 c c-^ 

CH. 

6 


jCHjc 
CH3 



o 



CH 
II 

CH 

{CH^d 



CH3 

COOH c=1-10 cl=3.5 (27) 

t-^I-y S}lfcI(^;vo/o)H:I: J =12:88: 0 X'^^LTv^^*'-; Kn^vT;v 

. ^^iTrnv- TSK-GEL Super HM-H. ^ ll^ttl^tZ^^^,?^ 

jj[loPWft^X^-;vr-y^-rS-i:t-J:t)50gOPHA^#. Ctt^PHA(A- 
[0 2 6 11 

(^M^ajA-5) ^ 

M 9 it nfeiooom uz.^'^)^fv> mit^^m) 5. og i: 5 - ( 4 - 11 -^^J - ^> ° f 2 

05ei: 5-(7:..-;V7.;V7T-;v)^:^mi.284gt«:tt!A. 2000ml#®^:9 7-7X=ik-A 

i^mm&^mm^. ^uu^.;v2.^imx.. 35t:t:;i6^r^m#jf j^"^;^!^ 
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/^-v: 50/ 



ML /Co 

iajR|:h.^c4?U-r-irov^-C. iH-NMR(FT-NMR:Bruker D 

PX400 ;^H*P*Jiffeic:400MH2;tJ^OT:'H ;^fflM:CDCl3 ; reference:^ A- 

10 2 6 41 
KtS 0] 

K L M 





^CHje 



CH 

II 

CH 

^CH,)f 
CH.. 



e=1-10 



f=3.5 



(28) 



GPC)irJ:»)«95eL/c(mv- HLC-8220 GPC:*9iMmv- TSK-GELSup 
erHM-H ; «:^'nn^;v2s ; 7.-f-^>m»)o 

<7)i!c¥:^^^S(Mn). mil¥*^^S(Mw). -eo^T-fi^a-^CMw/Mn) =S:#-^T7]>•r 
[0 2 6 7l 
1^41 



CDW 
(mg/L) 


PDW 
(mg/L) 


PIC 
(%) 


Mn 

(xl0*) 


Mw 
(x10^) 


Mw/Mn 


920 


370 


40.2 


4.9 


12.3 


2.5 



[0 2 6 8] 

;HU 11 Yui^'yT)y^iJ h854mg*500ml#-:^:^79:^3«ictnx.. v^^J'nn^ 
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/^-v^: 51/ 



;SSm-H ;>ffifflM:CDCl3 ; reference: e 9 U^XTMS/C DC h . 
[0 2 7 01 

NO P 



— \ 

O 




COOH 




CH CH 



CH 
I 

CH, 



'3 



g=1-10 h=3,5 (29) 

tV. tUk^.*-; — t ^ ^ ^^^-> ^^^^^^^^ ^ J^-^f^-l'^f TlTS20 

^J^I>ft•^»*r;^•^^•-5^-->3> • ^.n-^ > i5^97 -(G ? C .mv-HLC-8220 
^?I-mv- TSK-GEL Super HM-H. «; ^on4^;VA. 
k»)tCJ:'*)fFfflfit/Co ^<^^*. ^^J^^^»Mn=24300, Sa¥*^^^*Mw =52600 

xh-ofzo 

i±l)ili^fe*:^^->"-Ty-/i-'&-i:t-J^'?50g<^PHA«:#^ CtL^PHA(A- 
5) t t/co 

[0 2 7 41 

-7h«r8.5mol%. 3 Kn v- 5 -7 h «r89.4mol%. ^<7)'(lfeU 

WiEJl^F 2003-3098549 
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^-v: 52/ 



4 ~ 12(^Ii:0 3 - 1 K n V/ 7 >m W 3 - 11 K a T ;v >m) 1. lmol%'Sr'^ 
(0 2 7 51 

f% f A^n%>-5:/--i^^ 1^^89.4mol». ^<;54lfe(^#^4 -12^^ 

»)^*L ^?g*(7)^';-7-=Sr!HlDlt7to C*L^^7K200mlT«?^#t^f3t. 200ml^^>' 

*-;5*?0kLL c^-e^^tt/.*-;--!*. ^no,i.;vA20mmt>v ^y-;v3 

mUzmm^^^ ^Wm(Spectrum1=±^> Spectra/Por Standard Regenarated Uel 
ruosfDralysif Membrane 3)^fflv.T. ^ n n .i.;Vi.900mK ^ ^rL'/lO?^^^^ 

#^JjHA<7)«dt*#^-r^fc*. ^H-NMR(FT-NMR:Bruker 
A -e ^ ^ c: i: 75*51^ ^ o 

*-'J v-^HmXtTto ^JE^i^i-'2>-:i^:-C-PHA*61mg#/^o 

^^m^^-v h91.8mol%> ^Oti(^«m4~120]tll3-l^Kn^vT;l.^^m^l>3- 
t F n -> T ;W ^ ^m^^ i:*) 1. 5mol%^'^^-t ^ ^ t ^^'^ * o feo 

m^zi.qi»;^/^;l, . /^•-5Jn-va > . ;^ovh^77'f-(GPC ,m^-HLC-8220 
^^^X^v- TSK-GEL Super HM-H. M.;^nn^;VA. :^^) 

10 2 8 1 ] 

(^]!iiE0!lA-7) _ ^ 

<«P^7:^#^li'->'^PHAO^«C7)> 

|±iiE#2 003-3098549 
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^-v: 53/ 



[0 2 8 21 

<m<l:RlJri' X ^^mmii ;v*-^ -> P H A-^^C 7 )> ^ - h =^6 5 

liz. 200mm7K^3Iil5fe^L/^^. f^/.K^7.V^f. 4®!^ 

/• CC-C#P>^xy^c*''J-7-ii. ^uuyi-^)V2.20m\RV^^^ y-)^SmU^r^m^-^> :& 

^kcSpectrumM. Spectra/Por Standard Regenarated ^ el lu^se Dialysis 

6«jiii-*PHA?r 2859mg#/io 

M'..MtkpHAO--.b^. ,,.^;VVU;WvTVV^>^^«-PHAO^ 
S^^4T4lpHA60mg^l00ml^^7^^n1'lc*«x^nn^;V^^^^^^ 

.-H'J-v-^^milXL/io ^E^Ife-r^-t-ePHA*58mg#/Co 

I ^^U^^ffl V.T NM R^^^^o # ^^Y^ P H A 3 h^n ^ 

?fl*5v- TSK-GEL Super HM-H. mmi ^'nn*;VA. ^'J^^^;;;^ 
[0 2 8 8] 

<^^llllgi 8 : tr- -'i' P H A O^^^ ( 8 ) > 

fflSEilf 2003-3098549 
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^-v: 54/ 



h^6.9mol%. 3-li Knilr^/-5-7i-;vW:f:m-3--y > «:93.0mol%. 
~'12(D-&^3-y^ ru^z^r^ViJ y'^JSiV^S-^ }fu^'yr)Vy>m)0.1inol%i:'k 

[0 2 8 9] 

<^'fkRJS i:: <t ;v v P H A^^fe ( 8 )> 

"f-m^USX'^^Lfz. 3-t Kn^v-w-(4-l£-;V7 h^6.9mo 
1%. 3-11 Kn^v-5--7i-;vW^m^- b ?r93.0mol%s -e<7)'ft&(M*S!c4 -12011 
||3_li KDit^vT;U55r >'^S.0''3-li Kn^vT;V'^^^)0.1mol%^r-^tr*°'; t: Kn^ 
vT;V5& / J^- M32.20g?r 3 L EoP7 9 ;^ :i T-fe h ^ 1586m l*tnx.T?#^ 
Lfco C:aSr7K?§-Ttcg#, ltm264mK 18-^ 9 >'-6-J^-x;vi.35g^ijnx.-cm^l^L 
/Co ^ti7KT&T-eii-7> 5tr>m:^ U -^^32.340=1:195 0 < »)Jnx.T. tK^S-T-C 2 ^Kii#L 
/cf^. m?a-C3BtK«:#t/io -^M-ejfe^m. SS> mzat?3^«#L/>:o SJS*^ 
T^. S^^J-^ ^l' 3966m K 7Kl983mlS.t^'Mltm7ic*:^ > U •i' A ?r73.40gljnx.^o -?-<^f^ 

. i.omoiA(i.oN)j^miwj: ?£tt«:pH 1 Lfco mmnmi^f-^^^ ^a^^ttm 

L-e^^Ly::f^. 8.4L^ iJ^Z-^V-e^^-L^ ^^t::^ 8.4L^7K-e 3 [5I?5fe^Lfcf^. 

K^7 7>986ml^c^^$^i:^ 7S*fl^(Spectrum^tM. Spectra/Por Standard Rege 
narated Cellurose Dialysis Membrane 3)^rffiv^-r. ^ ^ 7 -;V32L <7)Ao fcBOL 

9 t Kn-7 V :^986mH^?#^#$-»t^ Spectrumttti^ Spectra/Por Standard 

Regenarated Cellurose Dialysis Membrane 3)^fflv>-C> ;>« ^ / -;l/32L OXo 

ll^-r ^ C 1 B i: i- P H A =S: 120. 6g^#/Co 
[0 2 9 0] 

»ibttfcPHA<7)#?t=^#^-r^7'cii), iH-NMR(FT-NMR:Bruker D P X400 ; 
*i!&JS«feS^:400MHz ; ii05fe1^«:'H; iSffl^ift:3IDMS O ; iliaiaK:M7a)-e. 

h S.CK3 -li Ka^~>- 5-7 i-JV^^:^^^ h ^^f-S P H AT' 

10 2 9 1] 

v> p H A ic ab -S) 3t? -'V V ^i'* ^ J- X ^v-fl:^ ^ t "e^ffi «rfi^ o fsio 

[0 2 9 21 

ifitJJ^-e*;!) PHA61mg^l00ml-^;^79:^3tt^^wj!J^x., 1^^^^;^;^A4.2mU p< ^ 
y -;H,4ml«rDnx.T^«f L/Co -^^l^ 2 mol/LO h U ^-^^Wv V ;VvT W ^ 
•9-^M(AldrichM)0.5ml=^tnx.-C> ^^atr30:9-TO#L:^>:o SlSI^Tf^. 
_^_(CJ: i)^*L/cf^> *°U"7-=^lllIXt/Co Clix^rpt ^J' ^-;V50ml-e^^L7tt^^ 

U -r - imz L yt: o z^JE^^I" C i: t* P H A ^ 60mg#fv:o 
[0 2 9 3] 

tlr32lii:|5l^<7)-:^ftSrfflv>-CNMR^i?f*^f ofc^^. ^#lc>^^7t P H A{±> 3-t: Kn^ 
v_^_(4-;^;;v>K^v7i-;i')^:^m^^ h5.7mol%5.t/3-li Kn^ v-5-7 j^-;^ 
^^^j2.^ y b92.0mol%. ^<7>>|ife(|t«^4~12<7)l£M3-t: Kn^->T;V* J^m;S.t>'3- 
li Kni(rvT;W^>m'5?i^)2.3mol»*'^^-t-^ wi:;&5gge>75n3^ro7to 
[0 2 9 4] 

^itjj^:^^^ Y }V ' 5 J^- V 3> •:J'n^h<^9 7'f-(GPC ; V - H L C -8220 
. *7A;mv- TSK-GEL Super HM-H, ; n n A, 

J: f)fFffiLfCo 't<r>^^s i!c¥±^'9'^*Mn= 30000, fifi^i^^T-SMw =62000 
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[0 2 9 5] 

mmm A-9) ^ 

<^#lim9:^«li'^^l'PHAOifc^^(9)> -„x**iten 
[0 2 9 61 

h500mg'^500ml=oP77;^nl'Xti. iam-fkTR^SOppm^^ U/c^WtKIS 

iH-NMR(FT-NMR:Bruker D ? X400 ; 
•ifeic:400MHz;i|iJ^M:^H ;MM:CDCl3 ; iPJJ^zaS:^^^) . ^-J^^^I^ 
^5&i|3l(FT-I R)^^^^ h^KNicolet AVATAR 360F T- 1 R ) i:: J: ^^f'Sr^To 

R(FT-NMR:Bruker DPX400 ; ?&i!t: 400MHz ; iPJj^M:' H ; 

.ft^nn*;uA; mm&m:^^)m^Ltzm^ii ^ . #P>ixfcPHA{±3-iiKn:¥;>- 
■^_(4-*;i.4^'i^v7^-;v)^*:m^--^ >^6mol%. 3-H KD ^ v- 5 -7 
h 94. OmoHt'&^i- ^ - 55-'^ hi^^zf^ ofZo 

TO^T-S^-^^V . 5 ^- V 3 > • n-T h ^7 -7 ^ - (G P C ; mv - H L C-8220 
^vJ.-MV- TSK-GEL Super HM-H, «; ^tiu^jVJ.. :^:^) X^V> 
k#)l^J:'>)Mt/Co ^O^*. Sc¥^^«Mn=39000. mS^*^^?-fiMw =62000 

[0 3 0 11 

(*MA-10) 

<^iipm0:^#^^PHAO^'^^(10)> 

5-(4-!^^;V7a.^;l.)^:^mti. (Macromolecules. 29. 1762-1766 (1996) ; 

M94miK)00 mLK. b >(^n««X#)5.0gi: 5-7:c^;U^^mi.0gt 

5_(4_p<f-;V7x-;WW^^0.2g=S:J!inx.. 2000 mlW® i: ^ V ^ X n UX^x-C. :t- h 

.9gi: 5-(4->-^^V'7i-;v)^]^m'&^trmiBJ§mi::. CK^JJ^^mOml t^nx.. 30t:. 
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Ml:h,^'i^U^-t^ov>-C. -e-<7)«^^^^. iH-NMR(FT-NMR:Bruker D 
PX400; ^H*Hl«^:400MHz; PJ5fe^®:^H; ; reference 

[0 3 0 61 
HbS 21 



A 
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o 
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/ H H2 II \ / H H2 II \ 

-^o— c— c— c^— c— c— c-|- 



I 

(CH2)2 
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(CH2)2 




CH3 



(30) 



GPC)tCj:»}iliJ^Ufc(mv- HLC-8220 GPC; *7A:mv- TSK-GEL S 
uperHM-H; a n.i.;vA ; V >m^)o 

i 5 L° iia<7)x>g-e# hfifzmmm^*. ( c D w) > mux^ ttfc*' u - 
(PDW) ^ism#s^w>)<;)iiiiX'-K>j-7-m»jt(p/c). #«b^t^C'-^U3- 

<7>l!c¥:^^^:t(Mn), m«¥^^^ft(Mw). ^0^^*53-^ (M w/Mn) *#-^tT7F-r 



[0 3 0 91 
[^51 



CDW 
(mg/L) 


PDW 
<m9/L) 


P/C 
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(xlO'*) 


Mw 


Mw/Mn 
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r.'*i-500 J. 18-. U .-e ^ -156. 22n.g. v . n o . ^ . 32^ f J^™^,:^ 
Oml-^^^L/Co ^hr^. ^7KlOOml-e^5fe^^fi^v>. ^ y -;H00ml-e 1 t^i^ 

«1R(FT-IR)X^. h;v(Nicolet A VAT AR360FT-I R)t^i J^^^go 
t^f- P H A 3 - 1: K n a, - ( 4 - * ;v ^ ^ 7 ^ ^ ;v) W^m::^ ^ ^ =Sr ^-r ^ - 1 

R(FT-NMR:Bruker D P X400 ; *nI)g«:400MHz ; «ija^«:^H; immm 

;„_(4-^;i'*'^v7..-;v)'^^m^^-v h6.0mol%. 3-11 Ka:^v-5-7:^--«:^ 
b 94. Omol%^>fi-r C i: lb 1:: 'fc o f^o 

^S^VSlyn: : A- ^ ^- V a > . . n-r h ^7 7 ^ - (G P C ; mv-H L C-8220 

*?^I'^y- TSK-GEL Super HM-H. ; n n A. :Jfi;x^W> 
kim j:'wfiffityJ:o ^<om^^ ic¥J^^?-fiMn=33000, M^^^^SMw =69000 

[0 3 14] 

(*M^JA-11) 

<^'{iP^ll:^#t^P'HA<?)^#^(ll)> , , ^=fc* 

?|?M9%mO^OmL^l. ^:^)^fvymntmm)5.out 5AA-^^^^y^^^^)^^ 

mo 205gfc 5 - 7^y^->^^mi.l60gt*tin^. 2000ml#^t-? 7 7;^J^t--X^^ 

5_ i:/v-7'tzj:«mu/^o Mut-cj^mLx^^^mmL 

^^misL^^Sm. .nn*;i.A^*nx> 35lC-C-17NFKa#-r^ - ^ ^ ^ 
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[0 3 16] 

EUlX^Jt/c'KU-r-tzov^T. ^(Omm^^^. iH-NMR(FT-NMR:Bruker D 
PX400; ^H*ii|J^^ic:400MHz ; PJ^Mi^H; 'ftffl^iCDCh reference 
:^^ii*v';#XTMS/CDCl3 ; ilJ^Sffi:Mia)lcJ:oTlfo^v:^*. Tafl^(31): 
[0 3 171 
ms 3] 

ABC 




ic^i-=a<^^- -y #^Jfc^(^;i/%)A:B:C = 8 :69:23-e^^t■Cv»:5,5^''; t K 

[0 3 181 _ , 

GPOl'J: >)SiJ5feL/^(mv- HLC-8220 GPC; *7A:mv- TSK-GEL S 
uperHM-H ; n n.-^;UA ; :^m»)o 

[0 3 191 

(PDW)^ ^i^®<$:^fc>)<^llIiR*°';-7-MJt(P/C). ^S^f^tfli. 
(7>^5pj4j^a(Mn). MTO^S-T-iCMw), -g-cO^S-T-a^S-^flj (Mw/Mn) ^^-^TTPi- 

[0 3 2 0] 
1^6] 



me 
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(mg/L) 


PDW 

(mg/L) 


P/C 
(%) 


Mn 
(X10'*) 


Mw 
(xio") 


Mw/Mn 
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32.5 


5.1 


10.2 


2.0 



<Pi^RfGH J; JW**^ V P H A>&^(11)> 

[0 3 2 1] 

i5'>65ml=^*nx.-C^ML^^o C ^x*:?Kt&Tlcm i . limilmK 18-^ 7 -^7 6 -i-•r 
;^967mg^*^X-T» L^io 40^1^, iav>:*'>m*'J ■^i^771mg^:^9)^ < •JiJBx.T. 1 

■t- b U ■t^ASrSOOOmgtnx.ytTo ^(O^. l.0mol/L(1.0N):^i^t:: J: ?0[14*pH== Itc Lfw 
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DCl3 ; reference: ^^fe? 7 ';»XTMS/CDCl3 , 
c:;b> TlB^(32): 
[0 3 2 3] 



|jCH2)a 



1 

CH, 
a = 0-9 
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H ^2 

— c— c- 




1 

CH^ 






CH, 


O 




6 


COOH 



(32) 
[0 3 2 5] 

(^WJA-12) „x 
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^0«it*^^. iH-NMR(FT-NMR:Bruker D 
PX400; ^H*Rimi&:400MHz; iiJ^^a:^H; l^fflMiCDCh; reference: 

Tlfl^(33): 
[0 3 2 81 
[its 5] 



H 



I 



(CH2)a 
CH, 



a = 0-9 





(33) 

GPC)i;J:*)iliJ^Lfc(mv- HLC-8220 GPC ; j^; 7 A / - T S K-G E L S 
uperHM-H; ^S: n n ; :J?iJ W^UDo 

[0 3 3 11 
I«7l 
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(mg/L) 
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(mg/L) 


P/C 
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Mw 


Mw/Mn 


724 
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22.0 


5.4 
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lefAVATARSeO F T- I R) J: ^) ^^^1f o T^o ^O^*. j^^-f \1 

fp T-NMR -Bruker D P X400 ; ^ H**Jl«:400MHz J «»:;H ; i^Mmm^ 
C D C l3 ; reference: ^ ^ li' 7 'J SXTM S/C D C h ; iliJ^za«:^za) I^^X^Xir^t. 
tZ^. Tffl^(34): 
[0 3 3 41 
l'fb3 61 

J K 





|CH2)a 
CH3 

a = 0-9 



COOH (34) 

I y SIifc^(^^v%) J :K=39:61-e^^t-Cv.^*-^; t: Kn vT;v* / b 

Jv- TSK-GEL Super HM-H. ; n n 
kiH^J:'0ffl4fit^.o m¥:^^^fiMn=45300. m«:¥^^?-*Mw =91200 

10 3 3 61 

(^i!i(E^JA-13) 

<^'fiiiiMl3:^#:^PHA<7>^-^^(13)> ^ , ^^.^ 
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i#l#iL^W4m> ^nn;l.;vA=Sr*nx.. Z^-CX^lsmmWir ^ ^ t K X ^ . Mif 

Ml^lfcl-V-r-liov^-C. ^om^^^=^. iH-NMR(FT-NMR:Bruker D 
Pxloo; 'n^mmm^imMRz; m^mm-.^n; i&mmm-.CDCU; reference 
:i^^^e9'mXTMS/CDCl3 ; i|ijaiajS:^S.)tiJ:o-Ctro/v:o 
TIB^(35): 
[0 3 3 9] 
[fk3 71 



L M N 

H ^2 ir H n ir H ^2 M -I 

4-o-c-c-J4^o-c-c-Hfo-c-c-H 



(CH2)a 
CH, 



a = 0-9 





(35) 

l.z^.-t^m<0^=^ > ^^itm{^^^%) L :M:N = 4 :79:17-e^* LTv^^ ^ n K 

GPC)irJ:>)i|lJ^L/^(mv- HLC-8220 GPC ; ^ -7 A ^ " T S K-G E L S 
uperHM-H; vt^.: n n A ; X-f-V >1^»)o 

^|^¥^^?ft(Mn). «fi¥i^^^fi(Mw). -eo^-^S:^^(Mw/Mn) ^t^^^tTt^-T 

10 3 4 21 
1^81 



3XO 

CDW 
(mfl/L) 


PDW 
(mg/L) 


P/C 
(%) 


Mn 
(x10*) 


Mw 


Mw/Mn 


898 


485 


54.0 


7.4 


19.2 


2.6 



i U t Kn^^ T;v * ^ ^- > 1000mg=£:500ml#:?-^ 7 9 X a 4> tijjnx.. v ^ o n ^ 
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lef AVATAR360 F T- 1 R) I' J: *) ^«f^tf o ^O^*. ' 




10 3 4 5) 
[its 81 



o P Q 



jjCH2)a 
CH, 





a =0-9 



COOH (36) 

*ll TV- TSK-GEL Super HM-H, ®«; J')^*!',^^^ 

10 3 4 7] 

lA) 



i 0 5%=^^tf. ^^i!g(NH4Cl)4:^t'arV>M9^1lk 25H^SMb-C. Ht^30X:.70 
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7?— KS^'W^eCG C-M S . S»Q P-5050. Elft) t?^*f L.^flH^^* 



-o 



[0 3 5 0] 

I.] 



~B-4) 

SSfViit>^A-3~A-5li|BmoMm^tJ(PHA(A-l)i3J:mA-3)~( 
[0 3 5 11 

10 3 5 21 

f^A-fi t^A- 3 ~ A- 5 tc|B«0«r^tm^^ |^-T - 

^LAo */^> l5l;tii;UT5r.49<75«ft#J^T'7'V>KL, 9 ~ 12 

[0 3 5 31 

f|11i^yt:>)3.0gi:UyJ:o 
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[0 3 5 41 

[0 3 5 61 
[^91 

^9: mmmmmo)^^M^^if\^s,n 
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25°C 



mi 
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43 



Tm 
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65 



19 



93 
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210 



mmiB-2tfziiitmm-2Kmm^^nmfr.^^^^^^ 

m.^. lE^, #J^T' • ^^^=SrfF'^ffib/>:o . js;a-9n«r/ 

Tgiiil>'Tm:^M^*^*tt-(DSC ;^^•-4r>^;^-^-tt^. Pynsl. ||.#.20'C/ 

[0 3 5 81 
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[^1 0] 



10 
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O 



25°C 



O 



lOO'C 
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Tg 



48 
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43 
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19 



Tm 
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171 



151 



180 
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60 



fzk m^. ^ifi' i>*L<D.^.X'mm*'^^<^ a.^-c.^^mmmM^tij^u^*^ 

[0 3 5 9] 

~C-4) 

0Pa-s(=200.000*MX). S»TO^i=-»200. 000) 120gc^^M2l A- 1 OP H A (P 
HA(A-l))i:^@B'&. Mm^?^*il^^XL. 195~230lC-e'JtM^U c^^Lf^ 
o ic^^i^l^LTWbiifc^-Uv-yv^K^trPHACC-Dfct. /N'-f ^-^flg^i 

10 3 6 0] 

0Pa.s(=20O,0OO^^X), m^^*^^Tfi200. 000) t 120gO^S2t^3 J>"A^^ 
HA(A-3))i:^SS'^. tttB^^t^^SXL. tSS 195~230t:-C»l!i^L c^^Lt^ 
o i(;)J:o^^L•C#'b^^/c*•'Jv-•7'^>F#^PHA(C-2)i:L, /^M>^-mt 

[0 3 6 11 

OPa-s(=200.000*MX). Sfi¥*^^i^S200. 000) 120g<^^f2tL, JI^Lm 
„ C(7)J:^twLT:#«b*i.^^'JT--:rv> K#:«:PHA(C-3)i:L. ^^'f ✓<S^-mi: 

10 3 6 21 

85SS^ILm(lSS&«.9^x>f. l95'Clc^Jt*iSm*Sm20.00 
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l~D-8. JtiS!l^D-l~D-2)o 
[0 3 6 41 

mmmD-i) 

• PHA(A-1)100®SSR ^ 

.'7^>'^mmc.i.}^y^yy^y k ii4)5«s^ 

. Wm$lj»J(^ + ^>ttii:NXVP 434) 2K»^o 

-(1)7 KSSiJ 3 - ^ 9 h ^ ^ 'J T 45;. m)93SM t «r 

10 3 6 7] 

?HT!A:^~o''^t^V^)lC. PHA(A~3)-(A-5)i3itKPHA(C-l)~(C-4)* 

>^M)^J(2)~(8)*■€■:f^'rtL#fco 
[0 3 6 81 

r)^ ioo®4^^sSi-^i^:^n^i*»iD-^ 

[0 3 6 91 

llSm^i D- 1 ~ D- 8 ^ 2 ^^^^^^^ 

. lotx ;Rt>^ 300Wmfe<^h^-<^^m*«^««^i-S° J^^; ?^2^M*Snr 
[0 3 7 01 
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4.9 



© 



O: 
a: 
x; 



A$K-19.9 — 10.0 ft C/g) 
mm^{-9.9 — 5.0 fi C/g) 

10 3 7 1] 

L l^'' ^M^^lt^ ^ ^c:^ y ^ (D B PMS 110ml/ lOOg) ^ m 

[0 3 7 2] 

« iiomi/ ioog)^l55mi-^.*:i':J^^ti«^JD-i i:iwiit<7):^i*i-J: 

M 9 t#^^o 
[0 3 7 31 
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O:.a^f(-19.9~-10.0;« C/g) 
^:*ffipr(-9.9— 5.0/tz C/g) 
x':^ffl^nT(-4.9// C/gJ':).±)o 
[0 3 7 5] 

D -17S.t^'ifcicM D - 3 ) 

^^^f^^-i^. it^mD-2^n^^fzm^ ^^^^Jf ^^^^^ 

J 0 3 7 6 1 

5.0% 

NaOH 0.7% 

'y-^ 3.0% 

H2O2 1.0% 

Umm^ ^ ^ ^tt^" U h S 2800") 0. 2% o 

i^^i^^^- :=.-r-jaka:-to7K^Mi^7K^*nx.5%t-^f^b/cm> 

$t>l::/N-;i.:/20%. >^^m^ > 'J ^3.0%> NaOH0.5%ii*^ «t ^ l^^'^'^i-'^^ r^m 
[0 3 7 81 

[0 3 8 0] 

^#:ll5^S$n/c/^•;^7'2.4g4:7K^l U «!) 2 ElT5fe^-t^o 

tlmffli^i- > <^i^^' y t? h -> > ^ (J¥ai00g/m2) 
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